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Introduction 

This  is  the  program  of  the  5”'  intemationai  Conference  on  the  Biogeochemistry  of  Trace 
Elements  held  at  the  Technical  University  Vienna,  July  11-15,  1999. 

This  conference  is  organized  in  continuation  of  a  highly  successful  conference  series  that  was 
started  in  1990  in  Orlando/Florida,  with  follow-ups  in  Taipei^Taiwan  (1993),  Paris/France 
(1995),  and  Berkeley/California  (1997).  At  the  time  the  program  went  to  press  we  expected 
450  to  500  participants  from  50  countries.  This  represents  clearly  an  increase  in  attendance, 
making  this  conference  series  a  prinicipal  one  among  intemationai  meetings  on  the 
biogeochemistry  of  trace  elements. 

The  conference  is  dedicated  to  explore  and  discuss  contemporary  and  emerging  issues  in 
biogeochemistry  research  of  trace  elements.  It  provides  a  forum  for  professionals,  regulators, 
and  students  to  present  their  most  recent  findings  and  to  discuss  with  colleagues  from  around 
the  world  the  state-of-the-art  in  methodology,  analytical  techniques,  and  process  development. 

Conference  topics  cover  important  aspects  of  fundamental  research  such  as  kinetics  and 
mechanisms  of  the  fate  of  trace  elements,  including  radionuclides,  in  soils  and  related 
ecosystems  and  methods  for  their  assessment. 

Based  on  the  numerous  contributions  on  the  bioavailability  of  trace  elements,  this  topic  was 
chosen  as  a  genera!  conference  theme.  The  keynote  lectures,  delivered  by  L.  Kochian  and  I. 
Thornton,  are  addressing  complementary  aspects,  i.e.  plant-soil  interactions  focussing  on  the 
rhizosphere,  and  the  foodchain. 

The  5’'^  ICOBTE  '99  includes  ten  special  symposia,  coordinated  by  M.  Mench,  emphasizing  key 
areas  in  trace  element  research,  organized  by  experts  in  the  respective  topics. 

In  addition,  nineteen  technical  sessions  were  arranged  from  the  volunteered  contributions  by 
the  editors  of  the  extended  abstract  book. 

The  review  process  was  coordinated  by  the  editors.  Manuscripts  in  the  proceedings  were  peer 
reviewed  by  the  members  of  the  various  committees  of  ICOBTE  '99  and  symposia  organizers. 
The  organizers  wish  to  acknowledge  with  thanks,  the  peer  reviews  provided  by  these 
colleagues.  We  also  wish  to  express  our  thanks  to  those  who  were  involved  in  technical 
aspects  of  the  review  process  and  in  editing  the  proceedings:  A.  Schnepf,  N.  Kirchbaumer,  D. 
Schnepf,  M.  Schweiger  and  S.  Strasser. 

The  conference  was  supported  by  the  University  of  Agricultural  Sciences  Vienna  and  the 
International  Union  of  Soil  Science.  Main  sponsorship  was  provided  by  The  City  of  Vienna, 
including  the  Office  of  the  Mayor  and  Governor  and  the  Department  MA  18  (Group  Science), 
the  Austrian  Federal  Ministry  of  Science  and  Transport,  and  the  American  Society  of  Soil 
Science.  Additional  sponsoring  came  from  The  Vienna  Convention  Bureau,  the  European 
Research  Board  Office  of  the  U.S.  Department  of  Defense  and  the  U.S.  Department  of  Energy 
through  the  Savannah  River  Ecology  Laboratory,  the  National  Taiwan  University,  Die 
Burgenlandische  Aniage  &  Kreditbank  AG.,  and  Furst  Esterhazy'sche  Privatstiftung 
Lockenhaus. 

Conference  Venue 

The  conference  is  held  at  the  Technical  University  of  Vienna,  located  in  downtown  Vienna. 
The  address  of  the  convention  place  is:  Technische  Universitat  Wien 

Freihaus 

Wiedner  Hauptstrade  8-10 
A- 1040  Vienna 

The  conference  activities  are  centered  on  three  levels:  ground  level,  1®^  and  2"^^  floor  (see 
maps).  All  lecture  rooms  are  located  on  the  2"*^  floor,  with  room  numbers  I  to  VI.  The  opening 
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and  closing  ceremonies  and  the  keynote  lectures  will  take  place  in  room  I.  Other  oral  sessions, 
including  special  symposia  and  technical  sessions  will  be  held  in  parallel  in  the  rooms  I  to  VI. 
Coffee/tea  breaks  and  poster  sessions  will  take  place  In  designated  areas  located  on  all  three 
levels. 

Lunch  will  be  served  in  the  restaurant  which  is  part  of  the  same  facility.  Lunch  tickets  are 
included  in  your  conference  package  according  to  the  number  of  days  of  registration. 


Maps  of  the  Convention  Venue 


I  to  VI 
VII  and  VIII 


Lecture  rooms  for  oral  presentations 
Lecture  rooms  for  other  purposes 


Walking  areas  between  rooms  (Coffee  Breaks  &  Poster  Sessions) 


Stairs 

Escalators 


2"'*  Floor 
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VI 


V 


I 


Registration 
^  Area 


Floor 


Entrance 

Wiedner  Hauptstrasse  8-10 


Social  Evening  Functions 

Upon  invitation  by  the  Mayor  of  Vienna,  Dr.  Michael  Haupl,  an  evening  reception  (mixer)  is 
scheduled  on  Sunday,  July  11,  8:00  p.m.,  in  the  restaurant  „Rathauskeller“  located  in  the 
basement  of  the  historic  Town  Hall  of  Vienna.  Alcoholic  and  non-alcoholic  drinks  are  served 
along  with  various  local  snacks.  A  ticket  for  the  reception  is  included  in  your  conference 
package  and  should  be  presented  at  the  entrance. 

On  Wednesday  evening,  July  14,  a  dinner  at  a  Viennese  wine  pub  (so  called  „Heurigen") 
consisting  of  buffet  style  local  Viennese  food  and  young  wine  will  be  provided.  In  addition,  non¬ 
alcoholic  drinks  and  beer  will  be  available.  Special  bus  transfer  to  the  wine  pub  is  included  in 
the  registration  fee.  Busses  will  pick  up  participants  in  front  of  the  convention  place  and  will 
leave  at  6:30  p.m.  Participants  who  wish  to  arrange  transfer  individually  will  find  the  place  at: 
Buschenschank  Wolff,  Rathstrasse  44-46,  Neustift  am  Walde,  A-1190  Vienna  (Phone:  440  23 
35).  Bus  transfer  back  to  the  five  conference  hotels  will  be  available  between  11:30  and  12:00 
p.m. 

Tourist  Attractions  in  /  around  Vienna 

Detailed  tourist  information  will  be  provided  on  site  by  PEGASUS  INCOMING  and  is  available 
at  the  webpage  of  the  Vienna  tourist  board:  http://lnfo.wien.at/ 

Presentations 

Both  oral  and  poster  presentations  are  covering  the  most  recent  findings  in  trace  element 
research  and  related  issues. 

Oral  presentations  In  Technical  Sessions  are  scheduled  to  last  15  minutes  including 
discussion,  while  30  minutes  have  been  allotted  to  speakers  in  Special  Symposia.  The  lecture 
rooms  are  equipped  with  overhead  and  slide  projectors. 

Poster  presentations  have  been  scheduled  after  the  lunch  break  (see  conference  time 
schedule).  Poster  boards  have  a  size  of  186  (height)  x  94  (width)  cm  (6.1  x  3.08  ft).  Poster 
sessions  are  linked  to  Technical  Sessions  or  Special  Symposia.  Posters  should  be  mounted 
the  whole  day  for  which  the  session  is  scheduled.  Authors  are  requested  to  be  available  during 
the  session  as  indicated  in  the  time  table. 

Publication  of  Proceedings 

All  accepted  papers  (2  pages  extended  abstracts)  have  been  included  in  the  conference 
proceedings.  These  will  be  made  available  to  participants  during  the  conference. 

In  addition,  some  organizers  of  special  symposia  will  publish  selected  full  papers  out  of  their 
symposia  program. 

Scientific  Program 

Two  keynote  lectures  delivered  by  leading  scientists  are  covering  current  topics  related  to  the 
main  theme  of  the  conference. 

Special  symposia  are  addressing  key  issues  in  trace  element  research  and  its  application  to 
environmental  problems  and  land  use.  Leading  scientists  in  their  respective  fields  have  been 
organizing  ten  symposia  as  listed  below.  Speakers  in  special  symposia  are  allotted  30  minutes 
including  discussion.  Some  symposia  include  poster  presentations  complementary  to  the  topics 
addressed  in  the  oral  sessions. 

The  nineteen  technical  sesssions  include  volunteered  papers  grouped  according  to  their  topics. 
Most  sessions  are  divided  in  an  oral  and  a  poster  section.  Speakers  in  technical  sessions  are 
allotted  1 5  minutes  including  discussion. 

Overviews  on  special  symposia  and  technical  sessions  are  listed  below  along  with  the  session 
numbers  (SI  to  S10  for  special  symposia;  T1  to  T19  for  technical  sessions)  and  the  designated 
lecture  rooms  ( I  to  VI). 
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Keynote  Lectures  (July  12, 10:45  - 12:45,  Room  I) 


Kochian  Leon 

The  role  of  rhizosphere  processes  in  the  bioavailability  of  trace  elements  to  plants 

Thornton  lain 

Bioavailability  of  trace  elements  in  the  foodchain 

Overview  on  Special  Symposia 


# 

Symposium  Title 

Organizers 

Room 

SI 

Phytoremediation 

A.J.M.  Baker,  D.  Salt,  J.  Vangronsveld 

I 

S2 

Fate  of  Radionuclides 

F.  Carini,  P.  Coughtrey,  C.  Bunnenberg, 

M.  Gerzabek 

III 

S3 

Trace  Elements  and  Pedology 

D.  Baize,  J.-C.  Vedy 

V 

S4 

Bioavailability,  Fluxes  and  Transfer  of  Trace 
Elements  in  Soils  and  Soil  Components 

M.B.  Kirkham,  I.K.  Iskandar,  A.  Banin 

V 

S5 

Fate  of  Trace  Elements  in  the  Rhizosphere 

G.  Gobran,  E.  Lombi,  W.W.  Wenzel 

V 

S6 

Remediation  of  Metal-Contaminated  Soils 

R.  Naidu,  N.W.  Lepp,  N.  van  der  Lelie 

VI 

S7 

Trace  Element  Issues  in  Developing 
Countries 

Z.-S.  Chen,  D.  Chakraborti 

■■ 

S8 

Trace  Elements  in  Biosolids  and  Wastes 
Applied  to  Land 

S.P.  McGrath,  P.  Sequi,  F.  Zhao 

S9 

Kinetics  and  Mechanisms  of  Trace  Element 
Sorption/Release  on  Natural  Materials 

M.  Selim,  D.L.  Sparks 

VI 

S10 

Metal-Organic  Interactions 

R.S.  Sletten,  N.  Senesi 

I 

Overview  on  Technical  Sessions 


# 

Session  Title 

Room 

T1 

Analytical  Tools 

mm 

T2 

Trace  Elements  in  Agricultural  Ecosystems 

V 

T3 

Trace  Element  Interactions  with  Humans  &  Animals  (posters  only) 

T4 

Trace  Elements  in  Aquatic  Ecosystems  &  Sediments 

I 

T5 

Bioavailability  of  Trace  Elements 

IV 

T6 

Biogeochemistry,  distribution  &  fractionation  of  Trace  Elements 

IV 

T7 

Trace  Elements  in  Forest  Ecosystems 

II 

T8 

Trace  Elements  in  Industrial  &  Municipal  Residues 

IV 

T9 

Microbial  &  Enzymatic  Interactions 

VI 

T10 

Mobility  &  Transport  of  Trace  Elements 

II 

T11 

Modelling  &  Prediction  of  the  Fate  of  Trace  Elements 

V 

T12 

Biomonitoring  &  Risk  Assessment 

II 

T13 

Phytoremediation  &  Metal  Accumulation  in  Plants 

IV 

T14 

Polluted  /  Contaminated  Environments 

II 

T15 

Remediation  &  Restoration  of  Polluted  Environments 

II 

T16 

Retention  &  Adsorption  of  Trace  Elements 

T17 

Long-term  Trends  of  Trace  Element  Deposition  and  Accumulation 

IV 

T18 

Speciation 

III 

T19 

Toxicity 

II 

TIME  TABLE 

July  11  July  12  July  13  July  14  July  15  July  16  July  17  July  18 

Sunday  Monday  Tuesday  Wednesday  Thursday _ Saturday  Sunday 

III  II#  \M  \fi 
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Special  Symposia 


S1  -  Phytoremediation 

Oral  Presentations  (Room  I) 


# 

'■.Title  . 

.  Authors 

Part  1  Chair:  Alan  Baker  July  12, 16:00-18:15 

Introduction  (16:00-16:15) 

A.  Baker 

792 

The  genus  Thiaspi  as  a  source  of  plants  for 
phytoremediation  studies 

Reeves  R.C.  Baker  A.J.M.  Thomas 
D.L 

825 

Phytoextraction  of  metals  from  contaminated  soils 

Morel  J.L.  Schwartz  C.  Perronnet  K. 
Saison  C. 

916 

Critical  Factors  for  the  Application  of  Phytoremediation  in 
Metal  Contaminated  Soils 

Blaylock  M.  Elies  M.  Orser  C. 

897 

Constraints  to  the  growth  and  metal  uptake  by 
hyperaccumulator  plants 

McGrath  S.P.  Zhao  F.  Dunham  S.J. 

Part  2 

Chair:  David  Salt 

July  13,  08:15-10:15 

31 

Phytoremediation:  Field  trials  in  the  years  1993-1998 

Felix  H.R.  Kayser  A.  Schulin  R. 

226 

Ecological  consequences  of  metal  accumulation  and 
hyperaccumulation  by  plants. 

Pollard  A.J.  Harrison  K.R. 

1110 

Phytoextraction  of  soil  Ni  using  Alyssum  species 

Chaney  R.  L.  Angle  S.  J.  Li  Y.-M. 
Baker  A.  J.M.  Reeves  R.  D. 

Roseberg  R.  J.  Volk  R.  J.  Nelkin  J.  P. 

300 

Benefits,  limits  and  evaluation  of  long-term  efficacy  of 
phytostabilization  and  in  situ  inactivation  of  metal 
contaminated  soils 

Vangronsveld  J.  van  der  Lelie  D. 
Ruttens  A.  Spelmans  N.  Clijsters  H. 

P3i^  3  Chair:  Jaco  Vangronsveld  July  13, 10:45-12:45 

430 

Accumulation  and  tolerance  of  nickel  and  zinc  in  Thiaspi 
caerulescens  from  serpentine,  calamine,  and  normal  soil 

Schat  H.  LIugany  M.  Bernhard  R. 
Assuncao  A. 

883 

Zn  accumulation  by  Cardaminopsis  halleri  as  a  function  of 
initial  metal  localisation  in  different  substrates 

Dahmani-Muller  H.  Denaix  L.  van 

Oort  F. 

1135 

Comparative  analysis  of  metal  uptake,  transport  and 
sequestration  in  hyperaccumulator  plants 

Smith  J.A.C.  Harper  F.A.  Leighton 

R.S.  Thompson  I.P.  Vaughan  D.J. 
Baker  A. J.M. 

477 

Phytovolatilization  and  the  Phytoremediation  of  Selenium 

Terry  N.  Zayed  A.  Pilon-Smits  E.  de 
Souza  M. 

Part  4  Chair:  Andrew  Smith  July  13, 16:00-18:00 

797 

Progress  towards  a  molecular  understanding  of  metal 
hyperaccumulation  in  plants 

Salt  D.E. 

982 

A  molecular  physiological  analysis  of  heavy  metal 
transport  in  a  hyperaccumulating  plant  species 

Kochian  L. 

Copper  responses  in  the  model  plant  Arabidopsis  thaliana 

Murphy  A,  Taiz  L. 

1058 

Ecotoxic  mercury  reduction  by  transgenic  plants 

Rugh  C.L.  Wang  J.N.-J.  Bizily  S.P. 
Heaton  A.C.P.  Dhankher  O.P. 
Meagher  R.B. 

g 


S2  -  Fate  of  Radionuclides 

Oral  Presentations  (Room  III) 


#  I 

^  Title  ■  ■;! 

Authors 

Part  1  Chair:  Franca  Carini 

July  12, 14:00-15:30 

Radioecology  and  Soil  Science 

Desmet  G. 

The  UIR  action  on  environmental  models  and  data 

Coughtrey  P. 

mm 

The  role  of  soil  fauna  in  radionuclide  transport  in  soils 

Bunnenberg  C. 

Part  2  Chair:  Franca  Carini 

July  12, 16:15-18:15 

37 

The  role  of  microbial  activities  in  the  exchanges  of 
radionuclides  between  the  sediments  and  the  water 
column 

Remade  J.  Hambuckers  F. 

835 

The  role  of  microbiota  in  the  behaviour  of  radionuclides  in 
semi-natural  ecosystems 

Kostyuk  0.  Bunnenberg  C. 

22 

Possible  effects  of  root  action  in  the  rhizosphere  on  the 
adsorption  of  trace  amounts  of  nickel  by  various  soils 

Staunton  S.  Bonafos  B.  Leclerc- 
Cessac  E. 

319 

A  CaCl2  0.01  M  soil  extract  predicts  the  soil  solution 
composition  and  plant  availability  of  Cs-137 

Waegeneers  N.  Smolders  E.  Merckx 

R. 

Part  3  Chair:  Peter  Coughtrey 

July  13,  08:15-10:15 

616 

Mobility  of  Cs-137  and  Sr-90  related  to  speciation  studies 
in  contaminated  soils  of  the  Chernobyl  area 

Gri  N.  Stammose  D.  Guillou  P.  Genet 
M. 

84 

Fluxes  of  Cs-1 37.  Co-69  and  Ra-226  In  the  soil  -  water  - 
plant  system  as  determined  by  lysimeter  experiments 

Gerzabek  M.  StrebI  F.  Temmel  B. 

318 

Radiocaesium  and  potassium  dynamics  in  a  willow  short 
rotation  coppice  stand 

Gommers  A.  Thiry  Y.  Vandenhove  H. 
Vandecasteele  C.M.  Smolders  E. 
Merckx  R. 

470 

Modeling  the  soil-to-plant  concentration  ratio  for  the 
radionuclide  Ni-63 

Denys  S.  Echevarria  G.  Leclerc- 
Cessac  E.  Morel  J.L. 

Part  4  Chair:  Martin  Gerzabek 

July  13, 10:45-12:45 

872 

Energy  crops  for  remediation  of  contaminated  land 

Vandenhove  H.  Thiry  Y.  Gommers  A. 
Goor  F.  Jossart  J.M.  Holm  E.  GSufert 
T.  Roed  J.  Grebenkov  A.  Timofeyev 

S. 

18 

Alternative  agriculture  and  fate  of  Cs-137  and  Sr-90  in  the 
Chernobyl  exclusion  zone 

Dushenkov  S.  Sorochinsky  B. 

98 

Fate  of  Tc-99  in  a  soil-plant-animal  system 

Echevarria  G.  Feidt  C.  Berthol  D. 

Morel  J.L  Brun-Bellut  J. 

871 

Inventory  and  horizontal  variability  of  Caesium-137  in 
rainforest  soil  of  Costa  Rica 

Bossew  P.  StrebI  F. 

Part  5  Chair:  Claus  Bunnenberg 

July  13, 16:00-18:15 

977 

Fate  of  radiocesium  in  forests  and  forest  soils:  A  review 

Delvaux  B.  Maes  E.  Thiry  Y.  Kruyts 

N. 

86 

Radiocaesium  distribution  in  different  components  of  an 
Austrian  forest  stand 

StrebI  F.  Bossew  P.  Gerzabek  M. 
KienzI  K. 

1068 

The  influence  of  climate  on  radionuclide  behaviour  in  the 
terrestrial  environment 

Carini  F. 

1129 

Cs-137  Flux  from  soil  to  roe  deer 

Zibold  G.  Drissner  J.  Kamert  S.  Klemt 
E.  Miller  R. 

10 


Poster  Presentations 


# 

Title 

Authors 

July  13, 14:00-15:30 

678 

Long-term  dynamics  of  Chernobyl-derived  Sr-90  in  soil 
solutions  of  forest  ecosystems 

Agapkina,  G.l. 

958 

Radiocesium  output  from  the  catchment  of  river  Traun 
(Austria)  by  surface  water 

Bossew  P.  Lettner  H.  Hubmer  A. 
Haunschmid  B.  Strebl  F.  KienzI  K. 

89 

Behavior  of  radionuclide  Cs-137  in  a  wet  montane  forest 
ecosystem  in  subtropical  Taiwan. 

Chiu  C.-Y.  Hseuh  W.W.-Y.  Lai  S.-Y. 
Chen  C.-J.  Lin  Y.M. 

Mobility  of  cesium  and  strontium  in  water  soil  erosion 

Claval  D.  Real  J.  Rouxe!  R. 

Plant  uptake  of  radiocesium  and  radiostrontium 

Herren  T.  Riesen  T. 

929 

Mathematical  model  of  Cs-137  dynamics  in  the  coniferous 
forest 

Mamikhin  S. 

■Til^ 

Modification  of  radiocesium  transfer  from  soil  to  plants 

Mikheev  A.  Kutlakhmedov  Y. 

1005 

Uptake  of  radiocesium  by  root  and  distribution  between 
roots  and  shoots 

Pinel  F.  Leclerc-Cessac  E.  Staunton 

S. 

971 

Root  uptake  of  Cs-137,  stable  Cs  and  K  from  paddy  soils 
in  rice  plants 

Tsukada  H.  Hasegawa  H.  Hisamatsu 
S. 

112 

Speciation  of  Radium  in  uranium  mill  tailing  study  of 
chemical  extractions. 

Yousfi  1.  Geiss  O. 

1021 

Influence  of  pH  and  monovalent  ions  on  cesium  uptake  of 
H.  Crustuliniforme  and  P.  Fortinii  in  batch  cultures 

Zichner  A.  Riesen  T. 

S3  -  Trace  Elements  &  Pedology 

Oral  Presentations  (Room  V) 


# 

Title 

Authors 

Part  1  Chair:  Denis  Baize  July  15, 08:00-10:15 

Introduction  (8:00-08:15) 

D.  Baize 

187 

Small-scale  chemical  heterogeneity  in  soils:  distribution  of 
metals  in  aggregates 

Wiicke  W. 

843 

Stocks  and  fluxes  of  trace  metal  elements  In  natural  forest 
ecosystem  on  volcanic  ash 

Semlali  M.R.  Denaix  L.  van  Oort  F. 
Latrille  Ch. 

696 

Pedology  and  heavy  metals  -  a  regional  application  in  Italy 

Bini  C.  Giandon  P.  Vinci  1. 

00 

CO 

CO 

Total  contents  of  trace  elements  in  soils.  Determination  of 
the  pedo-geochemical  background.  Usefulness,  sampling 
strategy  and  data  processing 

Baize  D. 

Part  2  Chair:  Denis  Baize  July  15, 10:45-11:15 

162 

Complex  soil  evolution  and  trace  metals:  the  case  of  Hg  in 
the  atlantic  ranker 

Martinez  Cortizas  A.  Looijaard  A. 
Garcia-Rodeja  E. 

Poster  Presental 

tions 

# 

Title 

Authors 

July  15, 14:00-15:30 

194 

Spatial  variability  of  Hg  and  water-soluble  Hg  species 
content  in  the  forest  litter  of  Podzolic  soils  caused  by 
natural  factors 

Gladkova  N.S.  Malinina  M.S. 

11 


744 

Profile  distribution  of  trace  elements  in  forest  soils 
developed  from  granite  and  gneiss 

Kabala  C.  Szerszen  L. 

815 

The  distribution  of  trace  elements  in  soil  profile  of 
different  major  soil  groups  of  Taiwan 

Tsai  C,-C,  Chen  Z.-S. 

S4  -  Bioavailability,  Fluxes  &  Transfer  of  Trace  Elements  in 
Soils  &  Soil  Components 

_ Oral  Presentations  (Room  V) _ 


# 

jm 

Aiilihors 

Part  1  Chair:  Marybeth  Kirkham 

July  12,16:00-18:15 

Introduction  (16:00-16:15) 

M.  Kirkham 

1053 

Bioavailability  and  fate  of  trace  elements  in  long-term, 
residual-amended  soil  studies 

Vance  G.F.  Pierzynski  G.M. 

457 

Mobility  and  bioavailability  of  trace  elements  in  the  soils  of 
the  Czech  Republic 

Podlesakova  E.  Nemecek  J.  Vacha 

R. 

768 

Sequential  extraction  of  metals  from  artificially 
contaminated  soils  in  the  presence  of  composts  from 
various  sources 

Madrid  L.  Diaz-Barrientos  E.  Cardo  1. 

179 

Induced  hyperaccumulation  -  metal  movement  and 
problems. 

Anderson  C.  Deram  A.  Petit  D. 

Brooks  R.  Stewart  B.  Simcock  R. 

Part  2  Chair:  Alex  Iskandar 

July  13,  08:15-10:15 

828 

Bioavailability  and  flux  of  copper  in  EDTA-treated  soil 

Clothier  B.E.  Vogeler  1.  Green  S.R. 
van  den  Dijssel  C.  Robinson  B.H. 
Kirkham  M.B. 

983 

Heavy  metal  fluxes  in  perturbed  soils  at  various  moisture 
regimes 

Banin  A.  Han  F.X. 

1130 

Factors  affecting  the  migration  of  lead  and  copper  from 
military  small  arms  firing  ranges 

Bricka  R.M. 

306 

Effect  of  organic  matter,  temperatures  and  reaction  time 
on  partitioning  of  the  solid  phase  species  of  Cd-109  and 
Zn-65  in  an  alum  shale  soil 

Almaas  A.  Singh  B.R.  Saibu  B. 

Part  3  Chair:  Amos  Banin 

July  13, 10:45-12:45 

308 

Solid  phase  speciation  of  Cd,  Ni  and  Zn  in  some 
contaminated  and  non-contaminated  tropical  soils 

Kashem  A.  Singh  B.R. 

834 

Quality  of  estimated  Freundlich  parameters  of  Cd  sorption 
from  pedotransfer  functions 

Springob  G.  Bdttcher  J. 

736 

Transport  of  trace  metals:  linking  the  role  of  colloids,  redox 
conditions  and  hydrology 

Gruau  G.  Riou  C.  Lauquet  G.  Dia  A. 
Jaffrezic  A.  Molenat  J. 

387 

Effect  of  dissolved  organic  carbon  (DOC)  on  desortion 
kinetics  of  Molybdenium  from  iron  oxides. 

Lang  F.  Kaupenjohann  M. 

Part  4  Chair:  Alex  Iskandar 

July  13, 16:00-18:00 

346 

Regularities  of  Copper  (II)  retention  by  Chernozem, 
Dernovo-Podzolic  and  Grey  Forest  soils. 

Ponizovsky  A.  Studenikina  T.A. 
Mironenko  E.V. 

147 

Bioavailability  of  Cu,  Zn  and  Mn  in  contaminated  soils  and 
speciation  in  soil  solution 

Rimmer  D.L.  Menzies  N.W. 

Reichman  S. 

454 

Quantification  of  bioavallabitlity  of  heavy  metals  for  plants 
and  ollgochaete  worms 

Baerselman  R.  Peijnenburg  W.  Jager 
D.T.  Posthuma  L.  Van  Veen  R.P.M. 

468 

Phytoavailability  of  cadmium  in  soils  as  assessed  by 
isotopic  methods. 

Gerard  E.  Echevarria  G.  Sterckeman 
T.  Morel  J.L 

12 


S5  -  Fate  of  Trace  Elements  in  the  Rhizosphere 

Oral  Presentations  (Room  V)  _ 


Title 

Authors  ■ 

Part  1  Chair:  George  Gobran  July  14, 08:00-10:15 

Introduction  (8:00-8:15) 

G.  Gobran 

5 

Solid  phase  speciation  of  metals  in  the  rhizosphere  of 
forest  and  urban  soils 

Courchesne  F.  S6guin  V.  Dufresne  A. 

103 

Bioavai lability  of  trace  elements  as  related  to  root-induced 
chemical  changes  In  the  rhizosphere 

Hinsinger  P. 

720 

Can  Rhizosphere  chemical  changes  enhance  heavy  metal 
absorption  by  plants  growing  in  calcareous  soil  ? 

Fenn  L.B.  Assadian  N. 

860 

Heavy  Metals  at  the  soil-root  interface:  interaction  of 

Cufin.  Pb(ll).  Zn(ll)  and  Cd(ll)  with  a  Ca-PGA  network 

Deiana  S.  Gessa  C.  Manunza  B. 

Lauro  G.P.  Palma  A. 

Part  2  Chair:  Enzo  Lombi  July  14, 10:45-12:45 

636 

A  physiological  and  genetic  investigation  of  the  role  of  root 
exudates  in  aluminium  tolerance 

Kochian  L.  Garvin  D. 

693 

Metal  speciation  in  symbiotic  fungi  (ectomycorrhizae) 
using  micro  X-ray  spectroscopy 

Berthelsen  B.O.  Lamble  G.M. 
Nicholson  D.G. 

936 

Rhizospheric  mobilisation  of  radiocesium  in  forest  soils 
differing  in  weathering  stage,  clay  mineralogy  and  organic 
matter  content 

Kruyts  N.  Sandri  C.  Delvaux  B. 

725 

Cation  exchange  properties  of  roots:  Experimental  and 
modelling 

Dufey  J.  Rufyikiri  G.  Genon  J.G. 
Delvaux  B. 

Part  3  Chair:  Walter  Wenzel  July  14, 16:00-18:00 

912 

Model  calculations  of  the  distribution  dynamics  of 
aluminum  in  the  rhizosphere  of  acid  forest  soils 

Nietfeld  H. 

301 

Heavy  metal  mobility  in  soil  affected  by  siderophores  and 
citric  acid 

Neubauer  U.  Furrer  G.  Schulin  R. 

764 

The  root/soil  interface  at  conditions  of  metal  toxicity  and 
nutrient  deficiency:  a  study  emphasizing  the  role  of  root 
exudates 

Luster  J.  Funk  F.  Heim  A.  Jung  C. 
Ivano  B.  Sticher  H.  Frossard  E. 

1100 

Removal  of  cadmium  by  hyphae  of  arbuscular  mycorrhizal 
fungi 

Leyval  C.  Joner  E. 

Poster  Presentations 


Title 

Authors 

July  14, 14:00-15:30 

995 

Occurrence  of  mycorrhizae  and  root  nodules  In  plants 
growing  on  tannery  effluent  polluted  soils 

Khan  A.G. 

78 

Metal  uptake  in  ectomycorrhizal  biomass  in  vitro 

Berthelsen  B.O.  Olsen  R.A.  Steinnes 
E. 

390 

Intensification  of  nodulation  and  nitrogen  fixing  activity 
preceding  the  "loss  of  function"  by  the  long-term 
application  of  some  toxic  metal  rates 

Biro  B.  K6ves-Pechy  K.  V6r5s  1. 

Kadar  1. 

1177 

Behaviour  of  micronutrients  in  the  rhizosphere 

Chino  M.  Goto  S.  Youssef  R.  Miah  Y. 
Long  C.-D 

Effect  of  irrigation  using  sewage  water  on  the  distribution 

El-Motaium  R.A.  Badawy  S.H. 

13 


of  some  heavy  metals  in  bulk  and  rhizosphere  soils  and 
different  plant  species;  cabbage  plants  (Brassica  oleracea 

_ I.)  and  orange  trees  (Citrus  sinensia  L.) 

829  Uptake  of  Zn  and  Cu  by  mycorrhiza  Leucaena  Helal  H.M.  Issa  G.l. 

leucocephala  from  heavy  metal  polluted  soil  under 
greenhouse  and  field  conditions  of  the  Nahda  region  of 
_ Egypt. _ 

1104  Rhizosphere-contaminant  interaction  and  its  role  in  Lombi,  E.  Wenzel,  W.W.  Gobran, 

_ phytoremediation _  G.R.  Adriano,  D.C. 

393  Variations  of  radiocaesium  bioavailability  in  bulk  and  Thiry  Y.  Gommers  A.  Delvaux  B. 

_ rhizosphere  soils  as  influenced  by  willow  plant  growth. 

866  The  effect  of  application  of  different  nitrogen  forms  on  the  TIustos  P.  Balik  J.  Szakova  J. 

_ accumulation  of  Cd  in  plants  Pavlikova  D.  Hanc  A. 

51 5  Impact  of  nickel  on  the  distribution  of  other  heavy  metals  Youssef  R.A.  Hayashi  H.  Chino  M. 

_ across  the  rhizosphere  of  wheat _  GotoS. 

1014  Survival  and  adaptation  of  rhizobial  population  inoculated  Castro  I.V.  Ferreira  E.  McGrath  S.P. 
_ into  industrially  contaminated  soils 

739  Bioavailability  of  copper  in  the  rhizosphere  of  rape  and  Cherrey  A.  Chaignon  V.  Hinsinger  P, 

_ ryegrass  cropped  in  vineyard  soils _ 

1128  A  technique  for  quantitative  trace  element  and  Goransson  S. 

_ micronutrienf  studies  of  plants _ 

283  Oxidative  stress  -  biochemical  base  for  its  copper-  Seliga  H. 

_ dependent  occurance  in  grain  legume  nodules 

1 063  Micronutrients  uptake  in  red  beet  (Beta  vulgaris  L.)  Shabayev  V.P.  Safrina  O.S.  Smolin 

inoculated  with  plant  growth  promoting  rhizobacteria  of  the  V.Yu. 

_ Pseudomonas  genus  on  various  productive  soils _ 

1170  The  uptake  properties  of  potassium  in  the  rhizosphere  of  Zhou  J.  MarlSnder  B.  Glattkovski  H. 
_ different  sugarbeet  genotypes _  GuiG. 


S6  -  Remediation  of  Metal-Contaminated  Soils 

_ Oral  Presentations  (Room  VI) _ 


# 

Title 

Authors 

Part  1  Chair:  Ravi  Naidu  July  14, 08:00-10:15 

Introduction  (8:00-8:15) 

R.  Naidu 

1137 

Sampling,  Assessment  and  risk  alalyses  of  metal 
contaminated  soils 

Davies  B.  Corell  R. 

Ex  situ  remediation  options  and  fundamental  principles 

Rulkens 

1151 

In  situ  remediation  of  contaminated  soils  -  options  and 
fundamental  principles 

Vangronsveld  J.  Ruttens  A. 

Spelmans  N.  Clijsters  H. 

1138 

Minimising  the  bioavailability  of  metal  contaminants  using 
naturally  occuring  minerals 

Churchman  J. 

Part  2  Chair:  Ravi  Naidu  July  14, 10:45-12:45 

1139 

Strategies  for  managing  diffuse  metal  contamination  of 
rural  soils 

McLaren  R.  McBride  M. 

1117 

Utility,  Human  and  Ecosystem  impact,  and  remedial 
technologies  for  lead  in  the  environment 

Brown  S.L.  Chaney  R.L. 

1162 

Assessing  bioavailability  using  biological  techniques  and 
implications  to  remediation  of  metal  contaminated  soils 

Jauzein  M.  Berthelin  J. 

1156 

Deciding  treatments  for  remediation  of  contaminated  soils 

Burmeier  H. 

14 


Chair:  Nick  Lepp 


Juiy  14, 16:00-18:00 


1141 

Remediation  of  metal  (As,  Cd,  Cu,  Pb  and  Zn) 
contaminated  soils 

Basta  N.  Piezynski  G.M. 

970 

Soil-based  countermeasures  for  and  redemiaiton  of  soils 
contaminated  with  radionuclides 

Zhu  Y.-G.  Adriano  D.C,  Willey  N.J. 

1140 

Use  of  heavy  metal  resistant  bacteria  in  a  bioreactor 
concept  (bacteria  metal  sludge  reactor)  to  remove 
bioavailable  heavy  metals  from  polluted  soils. 

van  der  Leiie  D.  Corbisier  P.  De  Smet 
M.  Hannes  L.  Kinnaer  L.  Mergeay  M. 
Spelmans  N.  Vangronsveld  J.  Diels  L. 

1143 

Current  remediation  technologies  in  Australia,  New 

Zealand  and  South  Pacific 

Hill  B.D.  Naidu  R. 

Part  4  Chair:  Niels  van  der  Leiie 

July  15, 08:15-10:15 

1144 

Current  approach  to  managing  and  remediating  metal 
contaminated  soils  in  China 

Wong  M.H.  Lan  C.Y.  Gao  L.  Chen 

H.M. 

1142 

Current  Remediation  Technologies  for  Metal- 
Contaminated  Soils  in  the  United  States 

PierzynskI  G.M. 

1146 

Evaluation  of  heavy  metal  contaminated  soils  and 
remediation  options  at  selected  industrial  sites  in  Sweden 

Bhattacharya  P.  Jacks  G. 

1145 

Bioremediation  of  metal  contaminated  soils  -  strategies  for 
India  and  neighbouring  countries 

Paknikar  K.M. 

Part  5  Chair:  Nieis  van  der  Leiie 

11 50 1  Rehabilitation  of  contaminated  land:  A  regional  European  Lepp  N. 
perspective _ _ _ 


Juiy  15, 10:45-11:15 


S7  -  Trace  Element  Issues  in  Developing  Countries 
Oral  Presentations  (Room  ill) _ 


Chair:  Zueng-Sang  Chen 


Juiy  14, 08:00-10:15 


Z.-S.  Chen 


Bujtas  K.  Csatho  P.  Kadar  I. 


Pinskii  D.L. 


Introduction  (8:00-8:15) _ _ 


Contamination  of  Hungarian  Soils  by  trace  elements. 


Environmental  Issues  of  trace  metals  in  Russia^ _ 


972  Arsenic  in  groundwater  and  sufferings  of  people  in  eight  Samanta  G.  Mandal  B.K.  Roy 
districts  of  West  Bengal,  India  Chowdhury  T.  Biswas  B.K. 

Chowdhury  U.K.  Basu  G.K.  Chanda 
C.R.  Lodh  D.  Saha  K.C.  Chakraborti 

_ a _ 

745  Environmental  and  agricultural  aspects  of  trace  metals  in  Kabata-Pendlas  A.  Stuczynski  T.l. 
soils  of  Poland  - -  - 


Part  2  Chair:  DIpankar  Chakraborti 

750lSoil  Contamination  issues  in  the  republic  of  Korea  [k 


July  14, 10:45-12:45 


750|Soil  Contamination  issues  in  the  republic  of  Korea  Kim  K,-H.  Hyun  H.-N.  Yoo  S.-H.  Kim 

B.Y. _ _ 


Soil  contamination  and  trace  element  issues  in  Taiwan 


816  Heavy  metal  pollution  of  soils  and  water  and  their  transfer  Ullah  S.M.  Gerzabek  M.H.  Mondal  N. 

_ into  plants  in  Bangladesh _ Mahbub  M.  Islam  M. _ _ 

1016  Brazil:  A  national  report  on  environmental  issues  on  trace  Lucchesi  L.A.C.  Bittencourt  A.V.L. 
elements  Borkert  C.M,  Garcia  O.Jr.  Licht 

O.A.B.  Prezzoto  M.E.  Reissman  B. 
Secco  R. 


Parts 


Chair:  Dipankar  Chakraborti 


July  14, 16:00-16:30 


1052 1  Fluorosis  in  India:  State  of  art  report  [Susheela  A.K. 


S8  -  Trace  Elements  in  Biosolids  &  Other  Wastes 
_ Oral  Presentations  (Room  I) _ 


-  V-  ^  ..  Title 

Authors. 

Part  1  Chair:  Steve  McGrath  July  14, 08:00-10:15 

Introduction  (8:00-8:15) 

McGrath 

830 

Sources  of  heavy  metals  to  agricultural  soils  In  England 
and  Wales 

Nicholson  FA  Chambers  BJ.  Unwin 
R.J. 

879 

Relationship  between  soil  copper  adsorption  and  DOM 
derived  from  sewage  sludge  and  compost 

Wong  J.W.C.  Zhou  LX. 

254 

Characterization  of  transition  metal  species  In  the  solution 
of  sandy  soil  amended  with  sewages  sludge 

Vulkan  R.  MIngelgrin  U.  Ben-Asher  J. 

292 

Factors  affecting  the  solubility  of  zinc,  cadmium,  copper 
and  nickel  in  sewage  sludge  amended  soils 

Zhao  F.  McGrath  S.P,  Dunham  SJ. 

Part  2  Chair:  Paolo  Sequi  July  14, 10:45-12:45 

83 

Bioavailability  of  cadmium  and  zinc  18  years  post  biosolids 
applications 

Dowdy  R.H.  Sloan  J.J,  Dolan  M.S. 

237 

The  behaviour  of  heavy  metals  in  sludge-amended  soils: 
ecotoxicological  risks  evaluation  at  low  sewage  sludge 
application  rates 

Planquart  P.  Massiani  C.  Prone  A. 
Bonin  G. 

781 

Assessment  of  Risk  from  Biosolid-Mo 

O'Connor  G.  McDowell  L.R.  Nguyen 
H.Q. 

117 

Relationship  between  blosolid  metal  concentration,  metal 
fractionation  and  bioavailability 

Rogers  S.L.  McLaughlin  M.J. 

Part  3  Chair:  F.  Zhao  July  14, 16:00-18:00 

Heavy  metal  leaching  from  sewage  sludge  treated  soils 

McLaren  R.G.  Taylor  M.D.  HendryT. 

445 

Effect  of  Fe-Oxide  on  bioavailability  of  trace  metals  in 
biosolids 

Rule  J.H.  Martin  S. 

268 

Management  of  sewage  sludge  amended  soils  to  alter 
heavy  metal  "bioavailability" 

SpeirT.  Percival  H.  Van  Schaik  A. 

1125 

Applying  biosolids  to  acid  soils  in  NSW,  Australia: 
Sustained  availability  of  Cd  8  Years  after  application 

Whatmuff,  M  S. 

Poster  Presentations 


Authors 

July  14, 14:00-15:30 

960 

Bioavailability  of  trace  metals  In  crops  as  influenced  by 
radiation  processed  sewage  sludge 

Ahmed  S.  Hossain  M.B.  Rahman 

S.M. 

925 

The  distribution  of  heavy  metals  in  plants  growing  in  soils 
treated  by  sewage  sludge 

Baiik  J.  TIustos  P.  Szakova  J.  Hanc 

A.  Blahnik  R. 

Metal  ion  activities  in  long-term  biosolid-amended  soil 

Bertpn  R.S.  Chang  A.C.  Page  A.L 

465 

Trace  metals  content  In  soil  after  long  term  application  of 
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Electrodialytic  remediation  of  different  Cu-polluted  soils 
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In-situ  remediation  of  cadmium  contaminated  soils:  a  field 
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Polyacrylate  polymers  remediate  sandy  soils  contaminated 
with  toxic  metals. 

Varennes  A.de  Torres  M.O. 
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treated  with  steel  shots  and  beringite 

Boisson  J.  Morel  C.  Mench  M. 

706 
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Amlnoacids  and  antioxidants  ameliorate  copper  toxicity  in 
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Nagalakshmi  N.  Prasad  M.N.V. 
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Phytochelatin  induction  in  periphytic  green  algae  of  the 
genus  stigeoclonium  by  heavy  metals  contained  in  mining 
water 
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Non-ferrous  metal  binding  properties  of  ferritin  in  Vigna 
mungo  (L.) 

Hepper  (black  gram):  role  in  heavy  metal  detoxification 
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of  heavy  metal  sensitive  yeasts 

Tervahauta  A.I.  Hassinen  V.  van  Hoof 
N.  Schat  H.  Verkleij  J.A.C. 
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Post-Conference  Tours 

Various  post  conference  tours  are  offered  in  Austria,  to  Czech  Republic,  Hungary,  and 
Slovenia.  Field  sites  on  trace  element  research  will  be  visited  and  research  results  presented. 
Laboratories  involved  in  trace  element  research  will  be  visited  and  the  opportunity  will  be  given 
to  participants  to  discuss  with  scientists  working  in  the  host  country  of  the  respective  tour. 
Prices  (see  3'*^  announcement)  include  transportation  (air-conditioned  bus),  food  and 
accommodation  during  the  tour.  Please  make  sure  to  book  your  hotel  for  the  night  of  your 
return  to  Vienna  (not  included  in  the  price). 

Austria  (1  day:  July  16,  1999} 

1  day:  Vienna  -  Gunser  Mountains  -  National  Park  Lange  Lacke  -  Vienna 

Gunser  Mountains:  Metal  flux  measurements,  soils  with  metal  accumulation  at  depth, 
metal  hyperaccumulating  plants  in  their  indigenous  environment.  National  Park  Lange 
Lacke:  Salt  affected  soils.  Visiting  the  National  Park  and  wine  tasting  at  a  local  winery. 

Czech  Republic  (3  days:  July  16  -  18,  1999) 

1 .  day:  Vienna  -  Cesky  Krumiov  -  Prague 

Cesky  Krumiov  -  beautiful  historical  town  and  majestic  castle.  Trebon,  Institute  of 
Microbiology  of  the  Czech  Academy  of  Sciences  -  The  effect  of  heavy  metals  on  the 
growth  of  algaes  and  their  activities.  Arrival  to  Prague 

2.  day:  Prague  -  North  Bohemia  -  Prague 

Trip  from  Prague  to  North  Bohemia.  Institute  of  Crop  Production  Experimental  Station  in 
Cf7o/r?ufov  -  Accumulation  of  heavy  metals  by  crops;  emission  effect  on  forest  growth; 
disturbance  of  land  by  coal  industry;  land  reclamation.  Return  to  Prague  and  sight¬ 
seeing  tour.  Czech  evening  in  a  traditional  Czech  pub  with  a  national  dinner  and  typical 
Czech  music. 

3.  day:  Prague  -  Vienna 

Visit  of  the  Czech  University  of  Agriculture  -  Field  experiments  with  sewage  sludge 
application.  Walking  tours  in  Prague  -  Castle,  Charles  Bridge,  Old  Town  Square. 
Departure  to  Vienna. 

Hungary  (3  days:  July  16-18,  1999) 

1 .  day:  Vienna  -  Sopron  -  Little  Balaton  -  Keszthely 

Plant  Health  and  Soil  Conservation  Station  of  Vas  county  at  Tanakajd  -  soils  tests, 
expert  advisory  sytem  Little  Balaton  -  Water  Quality  of  lake  Balaton.  Accommodation  in 
Keszthely 

2.  day:  Keszthely  -  Badacsony  -  Tihany  -  Peremarton  -  Nagyhorcsok  -  Valence 

Touristic  sight-seeing  tour;  Peremarton  Fertilizer  Factory  -  aspects  of  environmental 
protection.  Experimental  Station  of  the  RISSAC  research  institute  at  Nagyhorcsok  - 
heavy  metal  application  in  long-term  field  trials.  Accommodation  in  Veience. 

3.  day:  Veience  -  Budapest  -  Vienna 

Veience  -  Remediation  area.  Budapest  -  short  sight-seeing  tour.  Return  to  Vienna. 

Slovenia  (3  days:  July  16  -18,  1999) 

1 .  day:  Vienna  -  Celje 

Center  for  Soil  and  Environmental  Sciences  -  heavy  metal  contaminated  monitoring 
sites.  Historical  sight-seeing  tour.  Dobma  resort  -  GIS  presentation  and  discussion; 
dinner,  thermal  bath.  Accommodation  in  Dobrna. 

2.  day:  Dobma  resort  -  Velenje  -  Mepesetaica  -  Dobma  resort 

Velenje  -  fly  ash  deposition  and  its  recultivation.  Mepesetaica  -  Visit  of  a  recently 
closed  lead  and  zinc  mining  site  -  Environmental  and  social  consequences  of  centuries 
of  lead  mining  and  smelter  activities.  Dobrna  resort  -  dinner  and  Slovenian  wine  tasting. 
Accommodation  in  Dorbna  resort. 

3.  day:  Dobma  resort  -  Ljubljana  -  Bled  -  Vienna 

Ljubljana  -  sight-seeing  tour.  Bled  -  beautiful  historical  town  -  farewell  lunch.  Return  to 
Vienna. 


39 


